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(57) Abstract: An exposure apparatus, 
wherein an exposure of a substrate 
(P) is carried out by filling at least a 
portion of the space between a projection 
optical system and the substrate (P) with 
a liquid and projecting an image of a 
pattern onto the substrate (P) through 
the projection optical system and the 
liquid, comprises an air-bubble sensor 
(20) for sensing air bubbles in the liquid 
between the projection optical system 
and the substrate (P). Consequently, the 
exposure apparatus enables to suppress 
deterioration of a pattern image caused 
by air bubbles in the liquid when an 
exposure is carried out while filling the 
space between the projection optical 
system and the substrate with the liquid. 

(57) MS: 


WO 2004/053958 Al I Hill Illlllll 11 IUH1 lUli IHU lllll Hll 1 II HI lllll 1(111 llltl Hill lllllllll U111II llll IIII 1111 


SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ARIPO (BW, GH, GM, KE, LS, 

MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
It (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 


TR), OAPI (BF, BJ, CE CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 


WO 2004/053958 


PCT/JP2003/015737 


mm® 
***** 

2 4 8 n mTfc&a^ Mld*I>M<DA r F U — "tf (D 1 9 3 n m^Ufflfb 

£*ioofc3 0 ££v S^frdPglClis fi?f£j6^*§l^wSJ£J£ (DOF) * 

R = k, • A/NA - ( 1 ) 

6=± k 2 • A/NA 2 - (2) 

TfeSo (1)5^ (2) ^<fc«9x «P«JSCR4:*A&i>fe«>tN S^ift«A4J®< 
LTx HJP»N A i,^iJt5^< &53t^5o 


1 


WO 2004/053958 


PCT/JP2003/015737 


6ti*m<tei)Mg2>£, &&yt&ft<DtemzM LTSffiSISfe^Sk* 
ftmm9 9/4 9 5 0 4-t^6l^|f^^tlTUi>^jS>i^^^tLT^i.o 

mte*-c<Dmw6CDmmfiK &n.*® 1 / n ( n 1 . 2 ~ 

^^tiT^^mmz^^ti-ci^m^tdii-i:^ < N m&mzmte^-zrmzi-fz 
p^©^ < ^-mzmwtmt^^^m^±\^i:m.w^mm^ici^ 

2 


WO 2004/053958 


PCT/JP2003/015737 


izmfazmtcLnmytmm-fzm, mw*(D%miz&m-f%j*t>->&(Dgibm 

ztzgfttTZo $t>\z, mzft¥&tmKt(Dr$\zmwmfzt?titei\z£ 
iz&mi-z±m'&(Di£T*nz.%z£tf-z:Z2>mjemw:, ^xfzcom^m^m 

Rifz<D®ftmm*m^ZTrt4xm&iDm*m&-?%z£*mtf)}i-fZo 
±m(Dmm*m&-tztz&. ^fsmtmrnnmrnizm-tm 1 ~m 1 6 izw/^ft 

(DmmiZftZlts ^*-><D&Z : &W(5 0) £^LTfi$£ (P) 
±l:fe^LTS^ (P) tl3fet5l7tiil:ifeor, 
/\°*->(Df££a$l (P) Iz&f^il-S&i^^ (PL) 

(pl) ha*! (p) t(DT&(Dmw (so) ^©m^&^tii-ri.^; 

>£&dit§ (2 0) h^H^i-S^M (EX) #}t#±£;h,3o 

3 


WO 2004/053958 


PCT/JP2003/015737 


*%B%(D$g2(Dmm\zmz\£, /^-xct^^ (so) *^urai« (p) 

±i:fi9UTSfi (P) &R&«B3fc&«TfcoT\ 

/T*->CDfcfc2fclfi (P) Id^^^^^m (PL) 

(PL) iiSffi (P) £<D?a<D%L& (5 0) ©^JEfcfcfcH-i-SiftT 
S^di^g (2 0) tttffiTLZmftgiWi (EX) *«»ttd*i*o 

tms. tcomizmtzZtiT^z m^-t^s. Lfefrt-o zzt 

<D#&±&ttJz. 3 3 t A<Tf t 5 o 

*«B^SS3©«8«il3%?Ltfx (PL) (5 0) t^LT 

Bftft£*t5 (P) !3P.s|tLrtfilBa^^M7 l 6-r?>ffi^ST:fe^Tx 

iJiBB^ro^K+fifci^ssi^^o^^^ai-rsaiftttiii^ (70) 4 
mx^m^m (ex) *«a«*tiSo 

*JMS(D«4©»«llCfieiLtfx *ft»^* (PL) tfcte (5 0) hfc^LT 
B3t3fe*aitR (P) Ci^*+LTllWB*«*B5fe«B316WT?ifeoTs 

4 


WO 2004/053958 


PCT/JP2003/015737 


tb^ (7 0) ^fltilv 

#sp»©*fi**ai-i-*ii*»* (ex) /)<am*tiSo 

±IS«s^(DS7 , c^S (EX) fefflU4Ci:^ai:tSf 
m 2 lix JSI^^CDftMh^ 

m 3iix «t&/ x^t/iaiiR/ x;K7)i3ii0!i4^-ria"x!&So 

E16lix StSLbOvay h &^"f¥® HIT feSo 

BI7 (a) »tf (b) l*x ^)^ttltia)^xiii7 l cl-ouriJ£0^1-i>fetocD|ll-x!fe 

5 


WO 2004/053958 


PCT/JP2003/015737 


n 2 (a) ~ (c) it, *m%izmzm,wfe&mz e k2>m,i*$iftfcihmtt 

mi 3ii. ^mMizi^mt^ihmiz^^xmB^^tzisbcDm^.mis&^o 
mi 4ii^ *mmzffi%mfa&!h&(D-mmm*7jk-tm-z:3b : ho 

^ £ nasir s fe&<Dm&<D mm 

*KP££J*!l-&»5*^-^P S T 7X^7f-yMSTII^*lTU 
£> V * £ M E L TrP^Bj-r £> RR«33te5M* ILt, SI*;*; E L TrflBBB, £ tifz 

^-ri^i^^P Lhs M7 l c^SEX±^CDi!)^^iaJ5$iJSiP-ri'$iJ^^SCO 
£->£S*£PI£M*1-£>^M®7fc£l» (p/flIX + ^->^X^'y/\ c ) £{M 

h-sii-i>^i^*z$^(ni^ zM^mzmm.t^w-m^T'^x<7Mtms.p t&m 

6 


WO 2004/053958 


PCT/JP2003/015737 


m&miifa (Mmiofa) ixmitj^ z$^mvfYt^^mm.^i5^ am 

£ Y^P^I^o £/cs X«k Y$4 N ^t/Zftbgcto^fafc^tl^tu 

I8U8**i*o ISBM^I Lfr6#fcb£*i3B*ttfcEL£:UTI;fcx fclx.l;MciS5> 

(>AJ5 2 4 8 nm) S?©»agMfc (DUV)fe) ^ Ar Fi+v?^tl 
9 3 nm) MF 2 l/-+f^ O&JII 5 7 nm) m<DK&mWt (VU 

vlIK^SM S T DI3J; ^M^tt^o x'X^X^-vlEib^aM S T DtefaJftP 
ilCON Tl3«fc0fM»*tl*o 77^Xf-vMS T±©7X^M©2)^ 
Ir) ©fuM x & Eteft li b - if ^F/^tt 13 «fc 0 U 7 ;u * •< A unrm £ *i v MOif^ 

mmmmc o n Tizaj^stiSo *jp^«c o n ti*u— tfT>$i+oDtf-^ij$sm 

S T ftT I \£> VXt M<Dtimfctb&?ro o 

7 


WO 2004/053958 


PCT/JP2003/015737 


^Tfe^p Lii^g^^^^fDtN-rtLTrtctUo £fcx *nmmm(Di9i& 

1t¥%kP L<D9bWm (StRPfiiJ) I3l*x ^fft^ (U>X) 6 0 &tnt P K J: •? 

§3>LT^t5Z7f-v5 1 Z7f-v5 1 4$^t5XY7r-v5 
2 hx XY7x-v5 2 i.'*-* 5 3 h^iitl^o IS7f-vP 

STIiU-T^-^^StSX^-viEib^SP S T DI3 «fc Offitt^tiSo 
7f- vlEliilS P S T D li$U«g C O N T In «t t) ftJftP £ tiS o Z7f->5 
1 $:lgK]1-i>3ii[nJ:i9x ZXf-v5 1 lZL^^tlTU5S*fiP(DZtA*|n]lz: 

^fex xY7f->5 z^ieKj-r^ciii-cfcOx afiP(Dx y 75- ft in & it stem 

x XY7f-v5 2li»^P(DX$ft73fS]7ixD f Y|ft7DrR]lnfcl±^feg^ 
A6£fT?o ftfcx Z7vf-vtXY7xf-vtl- ftftfntSttTcfclN 3 

»f-vP S T (Z7f-v5 1 ) ±lZllix llSXf-vP S ThhL*>\Z 

4in^rp]-ri,&siniiu— y-*^F)M+5 5 7b<isite>tirui.o s^t-vpst 

±©S*SP£D2^7t7jfn]a)&gx St/lim^liU-tH^fi-s 5IC^0 'J7J^ 
-f ATfttaO* tlx It)|iJ^^[i$"J^P^» C O N T initial £ *i£> o ^JP^g C 0 N T 

8 


WO 2004/053958 


PCT/JP2003/015737 


; h fil^r - v p s t ii^i^ tit u^ii p (Dfet^to^fro o 

LOlMRPttl©^** (U>X) 6 0(D« (T®) 7 h(Dfa^lCFif^ 

^tii-ct 1 ?. ^s^e>^i)^wp ko)j^^^P73±^*ituSo *mmmm\z& 

i £40 &tfK r Fx+S/?U- y% (;M24 8 nm) m(DMmK% ( D U V$fc) 

BTfe^g EXIix SflSftS** P L ©$fc*i£® ( U >X 6 0 ©SfcSiM® ) 7 hStE P 
fcffiia©£IH 5 6 iZfWJfeCDaH* 5 0 1 t > 2EU 5 6 ©>$ 

#5 o*iaiJR-rs**iaiiRsa2 t«:flix.Tt^So itftttisai it. 

^P Lh£ffiPfc©H©'J>&< tfe-SPfe^5 OTjftfcl-fetoOJ'feflDTfeo-Cv 

#t*S* 3 *U <&&* 3 ©ffefijBgptli^te^ 4 #j$8te*iT 

^ S o aM*#t&S£* 1 [Sm&t 3 JRtfflfcte^ XJU 4 UT^BB 5 6 \Zffi.W 5 0 
So lis £P(S5 6Wt§»*5 0©>UJg£. tf'Uli* 

S^*EXA<iR^tiTt>55 L -V>AF«gt7)iSJ* ( fl) x. IS 2 3 °C ) h[S]S§j£U:i§! 

xTUSo »frlsliR««2lil±|gj|X«6©---4|BS*<«t»**is IeWX* 6 ©ffeSKSB 

I3i±is]ijx y x;u 5 tiTi^o »#EiiR£it 2 liSJJs y x;u 5 »tf eiir* 

6 fe^LT^PI 5 6 (Dm* 5 0 fcEWR-f % „ £IB 5 6 \ZMW 5 0 fc»fcr«L 0J 

9 


WO 2004/053958 


PCT/JP2003/015737 


gras 6\zMLT&tmmMtc.<9m&m(Dmw5 o ztt&iz, mi*® 

^5 0^PI5 6J; <9\E\i&-f%o Zti\Z£K), JSf^^P LCD9timW7 t& 

fc^wuifcarrs anas 6<z)»f*:5 o i^aj&fc&^-rs&t^ 

2 1 hx£R8 5 6 05^5 0^^,©^ili^^^3 , 6-r^S7 l c^2 2 fc£flSx.TU3<, 

6<Dffite5 0lZ&ihJt*ik$ftirZ o 1 li N jft»^*P L(D3fel* 

A X LTltS P GD^a^ftTrfc^ X «l*-|RlliJ8tifett«^ P 

AXl3MLT-X^lR)l^ittlfcCLSlc:^lte>tls ^^^2 2 i*a»3it^* P LCD 

m 2 ii x e x a&&ytmm p l cdtsik 1 jftttismR 

(^S^IrJ) izmM^BmzB&tti-C^Zo TEMmyemizte, %imU6 0 
A(DW.TCDfcfc(Dlk&ffii&P Al3TX^MCD-g3©;^->^*<iSU^tl. iftlfc 
3t^PLl3^LT N ^**M#-X£r$l X*|q]) fc&JfcVT 3 

©mi^aSLTx XY7T-v5 2^Lt«iPAHX7j[p| (Xli-X^f*]) II 

1ft JitTv 7f y 7 • 7 > h* • ^+ 1 a >y h^t^t5l3t«l 

10 


WO 2004/053958 


PCT/JP2003/015737 


12131*. S»7lt^PL(DU>X6 0(D%$$t%V6 0 Ah. 0&X«i;&Tr) 
\Z<M&-?Zm%; X)14 (4 A~4C) £,WL&5 0 fcEiR-f SEWX^ XJU 5 ( 5 
A. 5B) fc©tefiM#&^-|gi?fc£o 0 3IZ*5l\Tx l/>X6 0(D^ig|J6 
0 AflDJ^ttttYHl^lRl^lBUlUjgJgttiifeorfe 0. ^3fe^P L0DU>X6 
0<D$fc^ffi6 0 A&Xffl#fal;:ttfc«fc-5l;:. + X#ftffiiJl3 3^<Dm*Sy X)l> 4 A 
-4Ci<Efi**ix -X^nq]fiJI^2 0(7)[aliRy XJU5 A, 5 B#ieM<**iTU£> 0 
^LTs #M£/X;U4 A~4CI*#tetf 3*^LT»#0tttM1 l;i»f***u 
EHRy XJU5 A> 5 Bli[s]i|X < 14^^LT^IslilK^S2lc:^^ti-ruSo * 
7c. X;U4 A~4 C tm^yX)l5 A, 5 B fc%$fcfi|ftSB6 0 A<D4"bl;:*j- 

LTH&1 8 0° EJteLfcfitfltldx X;U8 A~8 Cfc N IsMX^ XJU 9 A N 9 

B h#I3S£*iT^i> 0 XJU4 A~4C hED^R^ XJU 9 A v 9 BtliYllS 

^f^][3^Sl3i3^J^n. ^ XJb 8 A~8 C [oJUx y X)l> 5 A N 5 BhliYtt 

:frfti33££i;iie?ij£*u x;us a~8 c 1 o*^ur 

ElJjxy As 9BlilIMX«1 1 £^LT;$tel2WX2il§2U: 

^EPXa (|x]3#bs) 7r^1-^ffi^[Bl (-X^fpj) HljgPM^tTil 
H3fe^^T-5^lz:lis #fc*S*3 N f£f£y XJU4 A~4 C. SIRS 4 x JRtNsUR/ 
5 B £fflUT. Jft<*««s&^a 1 ^^WE^^S 2 iZcfc DM50© 

13Mtl^X;M (4A-4C) eL»«I1fr?>^5 0)!)^ 

&%¥&P L tmfcP £(D?3izm&£ t t&\z^ @jRy x;u5 ( 5 a. 5 b) . 

&tf@ifett6&^LT8Efl£5 0A«)«f*:|31iRgS2IIlHl4X**ix U>X6 OtSIS 
Pfc©M&>»fc-r«fc-5lc:-X^l^f*:5 0A<3!EtiSo 3REPX bt^ti 

fft^y x;u8 a~8 c. [s]jjx^i 1 . Rif\°ii&; x;u9 a s 9 b^jsuTs 

iMKt 1 S»l£lJ]Xil 2 Kid: 19 hW 5 0 TJlslijXtffTJbft 3 o 

^b*.s &mptf+xijfaizfem*zm\ziz^ ost/t^/x^s (8 a 

11 


WO 2004/053958 


PCT/JP2003/015737 


~ 8 C ) LT»f*#teM 1A^*fl5 5 0 W®&%!£Jh PLtllSP t ©IB 
Izmt&ZjnZtt&lZ, @JRy (9 A. 9 BK &7j[E]i|X<i 1 1 l9>Ur 

>$ft5 0*<)ft#lHli|x^fl|2li(5|iR^ti. U>X6 0 hSt5 P t©iBft»fc-r «fc -5 
t+X*Iqjl^»#5 0A<a*iS. o dtDefcoClv fcJ8Pg8C0NTIi N 
81 »tf»#l3lR«82fcffll*-C\ 3tfiPfl)»»S-|RltSSoT*«[(D»tt*lRlfc 

£^LTf£$££/fx?>>$f*5 0l±St5P© - X^fa^atfMftlZflfcoTfflH 5 6 (33 1 

tfaib 5 0££fB5 6II§gl:tt|&-C$%o *L"Cx ^3S*FRj(^(&i;TJftf*:5 0 
4SIE-r*lRl«:«J l 9S5lS3i:II«ti3. + X*-|rU Xli- X 6 ®^(r]IZ 
S*RP%^36-rS«-@-l3t, x U>X6 0©$fcfi»®7fc2&KP£:(Z)fB&8Eti5:5 OT 

El 4 ft, AJ&«iU8S2 OcDmiii§«^^^-r^®[ilT:fe?>o *Stt* 2 1 RZf^ 
&2 2li»»^»P Ltf)U>X6 0CD»6 OA. t&btft^iRPL 

©s*s p ± i' & it 5 fft^fRi* p a £ x m isfa \z& t? a iciis it e> tix in § c ss* 

2 1 AfrbS^Pl;i:ttLT&di*#&S*£*i£> 0 *Mfe(DS:9*aP 2 1 A^6»»d 

ti % corns, p * ® \z ft-? z> xmn a it * n ^- *i m c n m z m& $ tir i * & 

g&^2 2li. &*f^2 1 (Dmm2 1 AI^{5-rS*«ka)S^SP2 2A^tU 
TtNi>o **i**i0)»»SP2 1 Afre&ttetifcfcaiMu ;W^I^)^^ln 
^I3I±^5 0^MiiLTa^P(D^®Tr^L.§7 , cgP2 2 AT^ *l£> 0 

£fcx fM2 2lix S:#*2 1 fre>©&aj&*Mfi&At*Ufcu<£8l;:i3S£ 
*lfcS3teaP2 2 B N 2 2C§tLtU5 0 ^^IZI^A^&I- 5^13. JftW 

»2 2B, 2 (l»«»*ai) **l*o 


12 


WO 2004/053958 


PCT/JP2003/015737 


©U>X6 0 tD$t4»SP 6 0 AlZttito-t'Znm (»»3t^3RPL©»K«i*PA) 
* tls » 0 CD^m^fe L 2 li&EfU* PACDY fi!i]W^#Jjro$I^l3&#t£ 

6 o©$tssgp6 o Atm&p torn, i-tet)t>mfcp ±(Dmmmp Aiznm-t 
z&&izm#;&to&m. 1 ct K>m&5o tfm&$tiziztb* z(D&&nmp aizm 

IH 7 (a) li x &t&P(DmWiZttWL-C^2>&7&-\ 8 left UTtfcHi&JMSt* 
*lfttt»*fl!l5fir^6Jtfc«t3SiaTfe0x El 7 (b) Jig|7 (a) a>¥®IU7:&3 0 

H7 (a) «xtf*tti3fe#**Kv S&TfcrK ^CD&JfcODfltf 

^P±(Cfclti.^tB7 l clilll7 (b) l^^^ct-5l3X$ft75-fS] (^S^[rJ) 

fq) hi" h & & o S*£ P ±13 It 3 fcai&cOttRtmmiE**©*^!*!® 

*££D2li. ±I3?1D 1 «fc«3*tUo -rfe*)-6x 00 x &S*£PG!)3i® 

Ut)**HD2fflttlHflWTaj&1 8£&aj*-53i:tfT:f*5o LfctfoT N 
Xtti*lRll^fi1-S3ltEP±0$lJS1 8&&£U-r3PSU &>S1 8lif2D 1 CD&tii 


13 


WO 2004/053958 


PCT/JP2003/015737 


tlxS«mPL©TI7 (»6 0A) fcat«PCD«[jK««PAiia)Ml3 

ftU-r. W»81C0NTI4s at«^-S/*PST*:ffittLTa6«P5feXlii*- 

M®y^->^Mf^PLM^5 0 4^LT3i*SPl3ifti^f So Ztii: 
mmgkWCO N T 2 1 «fc t) P in** UTM$4^fp)^ 

b^Stt-^o $iJ®^SCONT[i»SPS®CDZ$|fi^-fp|lc:fcl^i)&M^^{±5Lo 

a*r^2 1 ^63£«[Pi3tfts**tifc«tb^i±^iiB5 ei^^^ri^^s 

hTr. «#Tfli&j££;hfcl^L\3feJb<g$fcaJ2 2 B N 22CIZAI^L. ClCD^itS 
3 , cl3^-rS^^I5 2 2 Al3S^ti*^!iJS*<ffiT-rSo S^feSP 2 2 A s 2 2 
B&t/2 2 C©^dje^tt$"Jj»MCON Tizai^^tix M^tC ON T[±3 
CD^3tefc2 2Tr^tb^^S^(Z)3SjSl3*o-UT, S1£ P±l£^>£tf#:£-r3frS 
frfctStB"^ Ufy7S 3) o 

zzn, mrngtwcou ti± x s$tes&2 2 b. 2 2 c-c&uht tizytco&miz 

0**&Aire3tefcifea«©T?. WPSiaCONTIi, ^gP2 2B, 2 2C 
©*Hitt*t*^t\Tx «JS1 8fr6>©tt&&(D;frft&:fcto*;:fcfzJ;t> x 


14 


WO 2004/053958 


PCT/JP2003/0 15737 


Z(Dt%. SIS P © X Y #fa©{iLSIi U - if ^p&tf 5 5 CDtHMtt KJ; 0 * 
JiShfcfcfcs ttJS1 8i;:Sate*ifcfcffl*te££*teLfc33fcaB2 2 A©Y*i:&Ir] 
l3fel^SSftS(4S s feifi!H-1tl3StJ^T^*ti*o LTc^oTs ftJiPHSCO N 

A©f£«tegl3|lf]ir£>1ff$Bl3So-UTs S^P±l3feUT^1 8 Sfe 
14^t43i:^i5o «JS1 8##£r5(u«&tt5£Lfc&x ftiJiWWC 
ON TliZ©&7&1 8<7)&«ltf8^IBti^gMR Yl^lBti-TS Ut^84). 

$|J®SSC0 N TI±aH5PSX«l*[fi3t^3iL-P^3£«PI^Ur«ai 

^tuzi^TCD^ 1 8i3M-r^'tt$s ; &^ai-ri)3h^T^?.o 

£B1ift£ttM R YlUli, St5Pl3^LTFifMCD/\^->te^liJSTr/\^ 
- >tffe^£ *i£ ^flDftJS 1 8 liWTS L t I^ISW $B#IE1t£ tiTl^ o 

lis SB«g«MR Y 131311 e**iTU£> L£nflMt$Rfcx £tf&**ai&2 Ol;:«fcSfi 

ifcUTs «l»$llCONTI±x Si7&«i±l» 2 Ot«t?>S;>^ai^m^BulBL$ 

1 8 4> L r t \ r p/fM© y t * - >teapffij* £ » e> ft § tffc 3 «> 
?:t, ^1 8©*»rjf^t^i3M-rs u§i>fii* : ?to*toT*j§ N Sustaai 

t5o f&fr-fcs $iJf4P=gSCONTI2s SBtggCMR Y IZ1|E11£ tiTUSSuSlZ. 

a^^aiwizfftettfe^sA^^JBSrt-So u£ Wilis myLitttbintito 
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ic^tos iBtt^SM r y \zmm it < o 

8 A«±i3LfUfitU±T&Sfc*«J»fL «:>^1 8 

z.i*mvtmmabii:&#mLizQ . &i> t^i**^4i« d s ^mm<DW&&m*m 

UlittKP-LKlfcW-Sfti&l 8ffltetfl!«S:ll^ttD ST?*E**-r*a?(D*fl.31& 
(X^'V^S 7) o 

Ol\Ti3fet5^i:oi\T#iSo da>l§£\ 7t7 6 life ft>£ 1 8 
tit^o d©fc£x $WSfiC O N T N StRP±G>tSfk©^3 y hfiiSH 

mmnti--v^miiz£%$iLm(DtiLmmmii*mmL, hn«s 

H©a*ftJS1 8(3«fct)/^->©^^«^^(z:fft)ti^A^fc£>3 v hfl 
tiSH' £IBtS£t«MR YllKIt*-* Uf^7S8) 0 B3feMS^T^. IBtt 
ggMR Y\ZiZfai*tlfc.mmz&'3l\T, 1£tfc<7»3y WAttS H(D~> *>J1* - 

**lt^lBfifel^Tttx tttt(Dfctiiiteffl5fc* **RP±0)tS»«*SP AI3li* 

**P Aa)%*SPf*>fi-C*#5 0(D$iJM^©^fP^l3ct >9^P^5 6 (D-gpi-Jfti* 
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#£P2 2 Arog^^l-S^^T. 6IDW5 0 WMtzZ tiH^fci^Zt 

^h^i. 0 fflmmmcoN §^2 2 AfD^^^i-a-^u-r. ^ms 

&*l3^Fj£#£i;£:i>3 v KfHiC (^A->3* Hi**) S H* &83lS$lttMR 
UTs «U&©5/3 v h«fc*S H©-5-fe}ft^l3jeHLT/^->©«<D*g|ftA«a 

upitc o n Ti;:fcai*sii&aj;b-*-3o $ijf^sc o n Ti»a^ai^S(Z)^ai 
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3fcfc-e(*S*fcg|J2 2 Bv 2 2 Cl3g&£ft33fe©&jg*mfcS0)T: N ^iUUfeSl 
}^^^UrUi.t(D^S^PI^*LTU^t©A^g7 l cgp2 2 B s 2 2 CCD 
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CLCDX/Jfy h5fel3j^LTS45P&Xtti*-|Rll3^3£1-S«J:ai3UT'fe«kl^o 

(is Y$i;&[S)[;:5itfi>x*> h&4£t5P ictflsWt- S«k old lTt«tUo d©cfc 

a o s ms. p«ffi©3f*a>fi*«i3»-#-*«ja«tii«if^*fTa - <h 

T^Ufetfs I«7f-S;PST (Z7f-y"5 1 ) ±©^IIt»**^-fc > 

3 3 Lfcti-asMst^-t? >+)-cm&&'fr Lxttrnzfto tziz, m&x&ih plcd 

IHLT'fc.fcUo HXf-vPST (ZXf-v5 1 ) ±UlJBH»3#li 

«t»JgP*t^-b >it(DM^^^|*]^|30UTli.4tl3 2002-1 400 5^« x 
»M¥1 1-16 8 1 6^$g> #63^5 7- 1 1 7 2 3 8^$g. #BB¥ 1 1 
- 2 3 8 6 8 Cmm%. 2000-9791 6-3-£$SL <&mW-4 - 3 2 4 9 
2 3^$R^l3pijiffll3lBtt^tiTfeO. **i*4i*BP»m*Tt&3fe*fctt«R* 
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^6 0h^lR]LrU§*i^l3^UT|JiBa^-S^ % tli2 0 0 2- 1 4 0 0 5 

WM¥ 11-16 8 1 6-^4>« N #^Bg5 7- 1 1 7 2 3 8-^&«L ttlflf 
1 1 -2 3 8 6 8 O-Sf&fE. #§§2 000-9 7 9 1 6 ^&flk <&ffi¥- 4-32 

4 9 2 3*§-&$Rfc£ lZ:|l^£*iT^£>cfc-5fcs S^f-vPST (Z7f-v 

5 1 ) ±CD*«tt^JSP»^H2 >-9-Jb<&§*?6^ P L (D%^m=F 6 0 ClttfnJ UTt> 

l3feitE XI*. SffiP©®(SL«W«*«ai-i-*7*-*^«til*7 0£<nt;L 
TUSo 7*-*X^ttl^7 Oli. JftlB^ftP LflD*ftKfiJ*P A£&A,Tr^CD 
MfiUl3^-*i^*il8!l±6*iTUSta;^7 1 tg^7 2hltL, 7 1fr 

e>3ltEP±©Jft#5 O^irttSPSI l^to^ftfrfc&fcb&L a 

fcJSStU »t5P±TJKStLfe«tli3t La^^7 2«tSo 

ftflffllgSC O N Tlix ^*-*X^£ti^7 OtDlbft^^'Jip-rS Lii'blZ, 
7 2(D^^mi3So*LN-C. Rff^»^®l^-r2.**fiPM©Zai^(S]l333lti) 

(is ^if^t^^ajt-^o &33x i8Tit mm7 Mkv 

e>ntifciiL^iz:isite,tL-rui,*< N »***7 1 7 2 itmmm p a & 

3? ^7 0(D&t*i£7 1 l±*i6fe<D^gp&*Lvia9lw^-i-J;-5t> 

at*P±lZtt»CD«ai3feL a*«U»1-So 7 2 l**l»©lftW«PlZJ& 
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♦fiPCDM^fttD^fc^&SCl^tfTrtSo ^*-^X^fcH^7 0©*$t 

UPgtBim^ £ £ teSlK £ *l7cll!©>£ ^Tl^ £ tl £» PI 0 IZ U r .3 (D±m* 

^iJ^^MCONTIi. 7^-*7tlti^7 0(D^t±ii^mi3So*lNT. 
-vIElb^gP S T D^^LTatS^^-vP S T©Z7f-v5 1 (H1 1 

^lEKt-^chizj; 1 i3^^^rus^PCDZ$i^[D](3fe 
ttstfcflt mm) s Rifex. e Yi5fa\z£n*%<tLm*mffl-t2>o -t 

co n Tfre>cDj^(;:ao*uTibfEU a^PCD^*-^;*^ (z&M) Mxf 

M&7 1 frblttii^fc&tii&L a£^Bjfgfc|g1 &^gp**8 1 IISP± 

3t?OT8 1 &tffg2;&^gp**8 2l;fc N JSI^^P L^CD^tmm^e 0 Ut 
^ItLfct^T^^tiTfctK Sft1 ^*0;#8 1 13:^1^6 0 CD - X ^ftffiij 
l3ieB;**u fg2^gp**8 2 (±^11^6 0CD+X;frfR]$Jl3lS§£;h.-CU£o 

mQ\z7jiir^o\z, m&P(Dmytmm*izt$^T\ts *sjb^*p L&aiflL 
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fc©M©B*3fcE L©3tett#£T»tt5 0Tifc**i5«k7i:> *ftffi*SHH 
( H1 1 ) fr&»#5 0 tfStK P ±Kttt&* *l* o * 7c x 6 0 tits 

««« A R P A (D^r J: "5 fcF/r^iW^ h & o 7c $ . ftSfl 

*A R 5 0I±»1 8 1 »t/SB2^gP«8 2<D^*i^*i 

©MluM (&M0 UTUi> 0 SIRP±i:»ifif«AR*<^^ )«#5 0 
tfUM 8 1 ^rj^2^W8 2©**i^tiCD4»ffilz:a5*U-CU^JK<K- 

ClfcUTlix 7*-*^«dl*7 0©i£M&7 1 ^6>^^ti7c^£ti7 , cL aM 
*^P±l^fclti>J5S*7 1 6L a(03teS&©-5*SS1 *te3*6B»8 1 ^2*^8 2 
fc©fffla>*te8al*±-ca«*5 0Tr/H7c£*Li>o £7cv ^tU^fc L a©jfei»©iT/)<» 
f*5 OTj»7c*tL7ctt«8^l*x -7^--^^^£ii^7 0©&tt^7 1 fr<E>&mj£*l 
fe^tt^ Lali, IttP ±CD«!»3fc^* P L (OW^WA P A izBSitd ft£> «k 5 13 
K££*lTU*o &*>\ BMBfllttP ACD^ffiiJx ^ttlZl^^P A t*TLTatffi P 

*££t}^7 0©J$«tl&7 1 ^eittli^tiTc^tilp'cL ate, ffcSl^JSifr ft <tT U & 
Z iift < v m 1 3t^gP« 8 1 RtffcMMA R 5 0 fcilii LTg*£ P (& 

I^Iii£PA) lcmi8ttfl8TBS*r**iSo »4EP^e>cDj5*r^Lal*s $fc«fl«A 
R (Dr&ifc 5 0&rj|g2;&^gp**8 2£ii^LT§:ftm7 2 

3o &w-r*ui\ ^*-*>**£ttj^7 o©*ss*^7 1 frbmihztifcfeihycL a 

2lZ^%^ti^t^. jft»«i«ARI±p»f^G>«tSl^fi£*tiTUSo 

*7cs ±5EL7=:«t-5l3, jflftMRJSA R A^^CDTOTJf^^ *lT"l^»6\ 7 
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t£th^7 Of*. 5^7 2©tb^l3So'^Ts H^ftE L 0D3te»J&<»f* 5 0 Tf 9» 

«(^J56LT*«1RJ*AR©*#5 0 fe^«^gP*tcDrtf|iJ®^^3t^-B:i> d h 
JKfcfe UTIi. » 1 #^SP*t 8 1 -JkXfn 2 ^gp*t 8 2 \$&te%!£Jh P L Id** U 

H11 Olix »«18I*AR(D*#:5 O+l^fttJSI 8^SlTU5^M^ti 
Tr&£> 0 El 1 0l'^-TJ;ol'. 7*-*^^£U^7 0©jS*|^7 1 ft 
fc*»ffi«ttl*La<Da*x 8l3^/co^i±i7 1 cL a liffcSl^@#r&^£ 

4USo 3tll^d:«5s 8lZ^feofe^ai^L a S^7 2l^**fi 

7fe?iJS«<b «£T) tSo LfctfoT. T7*-*iX}&{±}&7 0l;t s ^7 2 
©ttl*J«^l^r x E L ©fcHLtKUfciSte *lfc*«««A R <D»# 5 0 «f 
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SPTfeSft^i*P Afejettf 37c«k 7*-:fc7v4£iii^7 Oli x §M7 2© 
£B##E L 5 0T^£2;h/CU 3 frSfr ZLhtfTltS 

£i>£1 8tlis EJ1 0 4u ^#:5 0 *&>M 1 8 A. Iff 

USSttS (^FE*) fe#t?o 3CDJ:ai3. »«fI«A R(D»f*5 0*l;:St*&1 8 

7 ^7 cm. &yefc7 2(D&±iz&^i\-c, m%vtE l<d^±iz 

i:fttUT^«»^1 vi2MH8 1.82 l3MSLTUi,»,>S1 8 ( 1 
8B, 1 8C) tt«fc-£3A,> )fc}S3Ii|&A R4»fil6-r«»f*:5 O^fc^itLTtx?) 
$I>£1 8 (1 8 A) l:oUTt^tS3tA ? T?§So ^(Dtz&b, a(D 
^BS±7!^tL«x }«}5SHS A R 5 0 *(Dfi&# E L ©ft&JiW©tfc«l;:# 

1 8tttHJt5C:i:*<TtSo N Tli. 7 * -;b7s1££ii 

^7 0£{£ffl LTSt5P©®{iiEW«fe^iiiLooSS^«lS«:ff o 0 7*-;b7v 
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tf-nzzo Mint, 7Emmyt*iz&^-c. m%%EL(D%mift(DtiiM\z&&-? 
les^ftfcOx »*5P-^7fe^m^6 oicf**ufe»^T;'fex 37^--*^^mm7 

OlZl^oT. B3BfcE L<D^KJ.^©Ml3#^-rsSl?a 1 8tfS3fe7feE LCD*: 
8S±l;:i3«£*lfc0x St5P-^^m^6 OI^*-Ti>Hirl'. ^(75^1 8£& 

(^7t») i^aoL\r, ^7t--^^^tb^7 8 ©tea 

§^7 2©^g^pi^A^?»^iJ^*M£TL?i^m^La©esWte«tS 
«U fe^Uli^-ro^ai^L al'^-ri>§^7 2©§&£p©l£g<£glz:P*Tr£> 
IffSlilS^UTs fl>£1 8©te« 8^#^L7c^ti57 l cCD7 1 cS§) fc^JtlT 
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mw 5 o w+aizmizt< ti?\zmi* 5 o cD-mtmtix, mmmt a r kph^cd 

So &fc$U*SIfe£AGIi. ^Jxli*^PCD^ibl^d^5 0(DS"Jlf^;W#ti^ 
ill CDK^^^h"l3cfc-pT±i;?,o 1211 1 Trli. ii^Iii£AGI;m2 3t^gP 
#8 ajfifllM^tlTS 1 ), ^«m^cAR©^#:5 0lim2^gW8 2(7)* 

It* 7 1 frfcitmSftfcfciliftLa-fis *ai««AR(D*<*5 Ot^IMAG 

*\ fe*UI±gat**i«cUo 7*-*^«Ui*7 Olis §7fe*7 2(Dihj3\Z&^ 
l^Tx ^ift^A RCD-5-fe^^E L©^K+<D^^AGCD^|S N ihfcto*. 
M^3tE L©3felSA^fls:5 0 TrffitzZ *iTU£> frSfr 3 t #7: $ 3 o 
£7c. ;(Dl^lufcl\Ttx $iJii!P«iCONTttx ^-^X&di^ 0 £{£o 

* U T s!3feI3* A G £ ^ * - X * 7 0 7r&i±J U fe^llli > 

4ff±Lfe0x 1 liJ:5*#ttl&*^»#lHliR*m2tJ:*»i*I3| 

iR**n*LT»»«i«A r ^m^^mizmnir^momm^mm^m-tzii 

£337:. S*5P4»SS3fetoa^-SI«l-[±N HI 2 (a) H^-Tcfc^lCls S 
tRP*SS^f-yP S Tl:n- KUfcflL Bife«!.S«rK5*S-rs«JrlZx 
=£g 1 »tfa«*lH!iStt1I 2 £5g«nJ-£ ItTitePllMiJSA R Gi&tfLlrZ 
a»«*^J56tt^ J^fT*) *l S o :<Bt§> $Jftl$IB C O N T I* N 7 * - 1) * & EU 
^70 ©jftitm 7 1 cfc 0 tttb* L a P l^psjt U oo»&&JItfrCDjfcjSti« 

^fifttt^ftfT-5ii:l3j;t)s 7 *-:fr;*$$tijm 7 0 (§M7 2) CDdJ^ldS^ 
t^Tv *^P<DS7 , 6r^G)iiS^¥iJ^§Ch^Tti>o "TfeJb^s Ht'cMM 
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<Dffimmmi&mmzt$^-c, mi 2 (b) izmt^^iz, mmmAR^td 

a(D%:&miti£T-f%o $iJ#P£t«C O N T li N 7 * -tiX^iUm 7 0 <D%i%W 1 

2(Dth*i'a^LNT. ffimm®ARit&td+ft\zB!&$tiT^te^tmmL. m 
mmm a r mn^^mizm^ ti£> £ -u &$&tf^j$i&ft&$Kf& l . *§i§ri3 

«P©&M£»fri}-^©^}t11i« !H1 2 

( c ) iz7jk~tj: o iz. mmmt&A r ti^-\-frizmi&£tiT. m 1 ^su*t 8 1 ^sg 

2^SP**8 2 tcDP^CD^ttJ^L a©^c8§^#:5 OTife^^t^ 

Jk P L CD^m^ 6 0 P i:CDP^cD||^ E L ©^cSS^f* 5 0 T)jt£2 *i 

^7 2lZF/f^(75^!SJST:Al*t-i)(DT:. O N T 7^t--^X^i±i^ 

7 0<D^t%?hl 2(Ddi^lc:ao-LNT. ;$>t$ii°&A R tfff^2;fc,7c£« U 
it ^MJi^ M^^- i> C iiliii^Trfe^ h*J^^-^)o ;^t^T. ftJffcpglMC ON T l£ N 
m%% E L CD JSUtf & P^fti L Tli&*MI £ ft o o 

J?tf*SP#tf*&di£;h,fc*§£N »^CO N T(i^CDtt^PcDii^M^ff±-r 
?>^CD^ii^=ff Mt^E LCD^S§±Ic:jW5 0tfmfc2tlT^%\Z*,mt) 

e>-r\ ^iti^L at^%Jk7 2\zm^(D%^m.^%^^it^Af.^%±-t^z. 
£tf%nibtiz 0 zam-g. m§:m*mm^mT:&z\zt>i%t)bir\ m%$m-& 

#:±LTL£-5^#Pl^#±i;3o #!lx.li\ E11 313^1" ctolZ, 7*-^^^i±l 
^7 0(DMI7 1 fr£&^£ftfe*I^<Dl£tii7fcL a 1 ~L a 5©?*> N S4Jx P 
(Dmy vgPE hS^PcZ)JDi9(zeite>ti/crb- h$P**5 7 tcDP B ^CDP^P B ^5 8 Id 
BSI^^n^^aiT'cL a 3 li s miVmffite£Z±\:-C&yi%k7 2lZpftl£(DM&Ig 
Tg&£;h&H^igt£tffc;i, 0 dCTr. 7U - h£p*t 5 7 liStS P iZHtottluK 
(t6tifcIf^gPWcr&or. hgP**5 7cD±®h*^P©±MhliB§[5) U 
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A R ©Jf$#£$imf£ 5 ,ltSPt7b- 5 7 hOMClMlH 5 8 JfcJ5££ 

^CD%^ N frJ^USC ON 2 CD iH* fc*"3l\TB3te«yi* 

fiJ6«fe#x.&ti**^ ^ct)^s SSPt»f-vPST (ZXf-v5 1 ) 

tiT^ZlZ&mibZ?. &faP(DKm\zmm£ft&&lhytL a 3 N La4. La 
5 ft£r*<g&^7 2l3F/f^^D7tliJST®7 l c^tl^t^■5Jig'^±A^?.c 

ftdfflJS«CONTI± N SiP^tSS^f-vP S TCD&M 
£ft;fiiJlJ-3 U -+f ^1+ 5 5 (E) 1 #8=0 ©WiMtt *ii x U — \f=Fi&1t 5 5 7r*l 
5££ tii> v^im-c?©^ P CDJi y vgp E (P^PbI 5 8 ) CD<&g'|if$El3So- 

m#mzt$i\-c. ftmmwcoN TiiMiB^^-^^i^-ccostspcoai^ygp 

E (WRfl 5 8 ) ?8&*to3fctf>TlB«$SSM R Y KIEtS UTfc < 0 

$|JP^S C O N T I*. U — tf T)#tf 5 5 13 cfc «9 tt«c P ©ttHllWRfcfha L ooH 

®E&miztk&ytL atfrnrnztiTi^zfrmfr*. ibh^smr YunBti^tiT 

t^StRP©xyS/-aE©(4att«^#B8LT*«J^-r?)e fcUlis WW 5 8 Kit* 

L a©^»*^*^itTLfet)fe•&t^ii§7 1 c^tL4H^^>5^^l;T ! fes fiJ^SC O N 
T li N §7fe^7 2a)tti*fefffi4fiUs I^l&i^t^o ZoT&ZtlZj: K), 

mw:mifcmmw&ft\zftt>hT\,\2>\z*>Gfrt} & rasfejrafcffcit lt l * 3 ^ ^ 

E1 4 lis *%B.g(DgiJ©*Jfe^«:^^El"efe*o *9mBn<D&m$)te&& 
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lis 7*-*^tttti*7 OCD&tfctffeL a£^<^fc#3*gp**8 K 82W 
L©&5£*?6 0 f*:t&5«J:-5l^ia!l^6*iTUS^7?feSo 

gPCD^aiTtL ate. iftlB^»PLft*fiRr*ttttfl!)3t¥*^(»a*-ffl 
SB) ©^^6 0£fii®1-5J;-5l3lS^£*lTU£>o 7 * -^X&fcB* 7 Ote N 
3t^5S^6 0>&^LT^ai7 1 6L afc^lSPjLd&SfrSo ZtDid&fltfigl^J: o 
Tt,, 7*-A7ttHll7 0li, St'ct'cE LCD5 1 ci^S^(D^aJ^CD*^*^tB-r 
i.Z:^l^T§i.o ^fes 01 4Tte, ife^P^8 1 N 8 2<Dltti?ti<DTim (» 

(T^®) fcBSl5li;^^i:^oTtNi)o ;lIfi*AR©;W5 0l±, &3Wt8 
1 \ 8 2(DT$mmRZfft¥m*6 0 (DT4«®l3ffi* P L fc»«E P 

IU1 5I3^-TJ;5[^. »aMH**ARG>»#:5 0 4»IC«?S1 8 S 

^•a-iztes ±iB^»?ji5i«> »*t^7 1 ^estai**Lfc«m^Late«jai 8 

gWeMLTtct^ U P L CDftiW©;^*-? 6 0 &fflC«fc-5 Id 

Wz&mi- (u>x) ^i3*f-rss5»#6<&ufij^/)«ifeSo «7Kteai«tii 
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Ltv ifcBAM 9 3 nmfljgCD^te^E L *«S* (7k) ©Siff^nli 

15121. 4 7 — 1. 44S*fc«totiTa3'3x B3t*EL<D3tafcLTA r Fx 
+ tT3t (ifcJSI 9 3 nm) feffl^fc*^ S*RP±T?I*1 /n s -ffcib 

^ifal 3 1—1 3 4 nmSJftl^iftft-fb^tiTJSt^tftJS^WfetLSo Ml-. £ 
£aS£l*M+tJt^Tttntex ^fr^ttl . 4 7-1. 4 4«Sjacl^tt*d 

iqi±-rso 

14 x M^it^m (JOTlXilx =IV1JX^) ODSIMIIffl^S^rU- KTfeoT 
fecfcUo £>£>Ul;m3 1 c7 , cE L ^liiilt^d: ffiSTS. oTt J: ^ c ^5 0 

MExroiiaSx mix WK^t*5t\r^jK3t^p Lommm. »t£P±Tra> 

irises urates oiz^if i)^m^©«®^tii>^tox ^o^*^* 
canton:****- s^itffes^, z oytspm* £ &mfcw-ff ¥®*s 
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z®!±t) iz ct o T9t^m^ wmfrte J: -5 i'sn \zmfc u r «fc i> 0 
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